Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as follows:°F =(1.8×°C)+32
Temperature in degrees Fahrenheit (°F) may be converted to degrees Celsius (°C) as follows:°C =(°F-32)/1.8
Vertical coordinate information is referenced to the insert datum name (and abbreviation) here for instance, "North American Vertical Datum of 1988 (NAVD 88)."
Horizontal coordinate information is referenced to the insert datum name (and abbreviation) here for instance, "North American Datum of 1983 (NAD 83)."
Altitude, as used in this report, refers to distance above the vertical datum.
Per mil: A unit expressing the ratio of stable-isotopic abundances of an element in a sample to those of a standard material. 
Additional Abbreviations Used in this Report

Introduction
The U.S. Geological Survey (USGS) began multidisciplinary investigations in 1994 at the Norman Landfill ( fig. 1 ), as part of the Toxic Substances Hydrology Program (http://toxics.usgs.gov), in collaboration with scientists at the University of Oklahoma, Oklahoma State University, and the U.S. Environmental Protection Agency. The Norman Landfill is a closed municipal solid waste landfill on the Canadian River alluvial plain in the southern part of Norman, Okla.; the landfill does not have a liner or leachate-collection system. The landfill accepted solid waste from about 1922 to 1985 then was closed and capped with a clayey soil (Christenson and Cozzarelli, 2003) . Cumulative precipitation samples were collected at intervals from 1 to 4 weeks, but usually biweekly (every 2 weeks), at the landfill from May 1996 through October 2008. These samples were analyzed for relative isotope ratios of hydrogen ( 
Methods Precipitation Sample Collection
Precipitation samples for stable-isotope analysis were collected from May 1996 through October 2008 on top of the east landfill mound (east cell), which rises approximately 13 meters (m) above the surrounding land surface at the Norman Landfill Research Site ( fig. 1 ). Precipitation samples were collected at intervals from 1 to 4 weeks, but usually biweekly (every 2 weeks). Snow was infrequent at the site, and any snow falling on the precipitation collector was added to each precipitation sample when the snow melted. Snow catch was affected by wind; thus, snow contribution to a cumulative sample may have been underrepresented. The collector location was 35° 09' 57" N; 97° 26' 36" W (Universal Transverse Mercator Zone 14; 641765 East, 3892536 North). Rainfall amounts were measured by a tipping-bucket rain gage at the USGS streamflow-gaging station 07229053 Canadian River tributary at Norman, Okla. ( fig. 1) , which was approximately 386 m from the precipitation sample collector. Daily precipitation amounts measured at this and other sites are available online from the USGS National Water Information system (NWIS) at http://waterdata.usgs.gov/nwis/rt.
Precipitation samples for stable-isotope analysis were collected in a funnel/bottle collector. The bottle contained a 2-centimeter (cm) layer of mineral oil to prevent sample evaporation. The funnel was about 20 cm in diameter, with tubing from the funnel stem inserted into the top of a 2-liter (L) collection bottle. The top of the funnel was 2.2 m above the ground. At the end of each sampling period, mineral oil was separated from water samples by using one of three methods: (1) a separatory funnel, (2) a valve cap placed on the collection bottle so that the bottle functioned as a separatory funnel, or (3) sample water was pumped slowly from underneath the oil layer. Samples were filtered by using a small funnel holding two qualitative paper filters to remove residual oil and debris into 30-or 60-milliliter (mL) glass bottles with cone shaped Poly-Seal™ caps. In the sampling process, the total volume of water from the collection bottle was measured with a graduated cylinder and recorded. For 14 of the 290 samples, the collection bottle overfilled during the sampling period so either no analysis was done or the analysis that was done represented only part of the precipitation for those sampling periods (appendix 1).
Measurement and Analysis of δ
H and δ
18
O of Precipitation Samples
Measurement of δ 2 H in the precipitation samples was done by the Pt-Hokko-bead equilibration technique with a VG Micromass 602 dual inlet isotope-ratio mass spectrometer (DI-IRMS) (Révész and Coplen, 2008a) , with each analysis requiring 1.5 mL of sample. Measurement of δ 18 O in the samples was done by the carbon dioxide (CO 2 )-water equilibration technique by using a DuPont dual inlet double-focusing mass spectrometer, which measured, alternatively, the isotope-number ratios of the unknown CO 2 gas derived from the sample and of the "working reference" CO 2 gas (Révész and Coplen, 2008b) , with each analysis requiring 2 mL of water. The stable-isotope ratio of a sample is expressed as a delta value, and is defined for hydrogen as 
where s is the sample and std is the laboratory standard. O or δ 2 H value of the sample (per mil), P i is the measured sample volume, in milliliters, and n is the total number of samples over which the summation (i = 1 to n) was performed.
Quality Assurance
Laboratory reference waters, deionized water, and Antarctic water (highly depleted in δ 2 H), were analyzed with the precipitation samples. The precision goal was standard deviation of sample groups of less than ±1.55 per mil (‰). The local laboratory reference waters were calibrated with the international measurement standards Vienna Standard Mean Ocean Water (VSMOW) and Standard Light Antarctic Precipitation (SLAP) (Coplen, 1988; Coplen, 1994) 
Stable-Isotope Ratios of Hydrogen and Oxygen in Precipitation at Norman, Oklahoma, 1996-2008
The climate of Oklahoma is continental, with warm moist air periodically moving northward from the Gulf of Mexico. Summers are long and hot; winters are shorter, with infrequent periods of extreme cold. Maximum precipitation typically falls in late spring in most of the State east of the panhandle (Arndt, 2002) . On average, more precipitation falls in May than in any other month across 90 percent of Oklahoma (Arndt, 2002).
There typically is a secondary maximum of precipitation in September in most of the State (Arndt, 2002) .
On average, more precipitation falls during the nighttime hours, whereas the greatest rainfall intensities occur during late afternoon in Oklahoma (Carr, 1999) . The character of precipitation also varies by season. Precipitation in winter (November through March) tends to be widespread stratiform precipitation and is usually associated with synoptic or largescale storm systems (Carr, 1999) . Precipitation in the summer (April through October) is almost entirely convective in nature, produced by mesoscale complexes and thunderstorms (Carr, 1999) . The transition seasons of spring and autumn have both convective and stratiform precipitation (Loehrer and Johnson, 1995) . Much of the precipitation during the transition seasons is associated with systems of moderate to severe thunderstorms.
From October 1996 through September 2008, the annual average precipitation at the Norman Landfill Research Site was 851 mm/yr, and the average number of days with precipitation in each year was 75. Variation in daily precipitation amount is shown in figure 2, and monthly precipitation amounts are shown in figure 3 and table 1. 
